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METHOD FOR PROGRAMMING AN OPERATING
DEVICE FOR LIGHTING MEANS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of International
application PCT/EP2005/013734 filed Dec. 20, 2005, the
entire content of which is expressly incorporated herein by
reference thereto.

BACKGROUND

[0002] The present invention relates to a method for
programming an operating device for lighting means, in
particular for programming an electronic ballast for gas
discharge lamps. The present invention also relates to an
interface for an operating device for lighting means, the
interface being provided for receiving external control com-
mands for operating the lighting means.

[0003] The implementation of relatively large illumination
systems in which a plurality of lighting fittings are con-
trolled with regard to their operational behaviour from a
central control unit has been distinctly simplified by lamp
operating devices of the most recent generation. Modern
operating devices are in particular capable of receiving
external control commands for operating the corresponding
lighting means and then appropriately activating the lighting
means, in particular also adjusting it in terms of its bright-
ness. The control commands can in this respect be trans-
mitted both via separate data or bus lines or, in connection
with the PLC (powerline carrier) method, via the power
supply lines. Also known are operating devices for lighting
means which comprise an interface for the wireless recep-
tion of control commands.

[0004] The possibilities for controlling distributed light
sources have recently been improved further in particular by
the development of the so-called DALI (Digital Addressable
Lighting Interface) standard, which represents a digital
standard in lighting control and, when compared with the
1-10 volt interface often previously used, offers increased
convenience for intelligent lighting control. The DALI stan-
dard is a new interface definition which has been developed
in particular for electronic ballasts (EBs) for operating gas
discharge lamps. Under this standard the operation of EBs
can be carried out in digital form with all required functions,
in particular with the possibility of activating the ballasts
individually or in groups, which is rendered possible by the
allocation of corresponding addresses. By transmitting con-
trol commands which are defined under the DALI standard,
the lamp operating device can then be made to ignite the
lamp and to activate it with a certain brightness.

[0005] The different commands which are transmitted by
a central control unit to the individual operating devices
under the DALI standard are processed in the operating
devices according to a specific system or program. This
program, the so-called firmware, is usually stored in a
memory of the lamp operating device and is responsible for
duly processing the received commands. The firmware in
particular ensures that the control commands received via an
interface of the lamp operating device are appropriately
transmitted to a control unit of the lamp operating device in
order to cause the control unit to activate the light source in
the desired manner.
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[0006] Generally speaking, it must be possible to update
or replace the firmware in order to be able to adapt the
functionality of the lamp operating device to new develop-
ments or special requirements. The overwriting or supple-
mentation of the firmware can open up the possibility, for
example, of activating new light sources or being able to
process new commands transmitted from a central control
unit.

[0007] Therefore lamp operating devices or microproces-
sors are known which work according to the DALI standard
and comprise an additional interface via which it is possible
to update or generally change the firmware. For example, the
firm Motorola sells a microcontroller under the name
M68HCO08 which comprises a separate programming inter-
face in the form of an individual pin via which the firmware
stored in a special memory can be overwritten.

[0008] This known solution therefore enables the firm-
ware to be adapted to new requirements or further develop-
ments, although in the case of the prior art it is necessary to
firstly deactivate the lamp operating device, in particular to
disconnect it from the general power supply, before it can be
connected to a corresponding programming device. This is
complicated and, for example, in the case of lamp operating
devices which are located at places which can only be
accessed with difficulty, impractical. Thus, improvements in
programming of the interface are desired.

SUMMARY OF THE INVENTION

[0009] The present invention now presents a novel possi-
bility for programming an operating device for a lighting
means. This is achieved by a method for programming an
operating device for lighting means, wherein the operating
device comprises firmware and an interface for receiving
external control commands for operating the lighting means.
This method comprises at least partially programming the
firmware of the operating device or the interface by trans-
mitting additional information to the interface. Typical light-
ing means include an electronic ballast for gas discharge
lamps.

[0010] The interface may, for example, be connected to a
bus or, in the form of a PLC interface, to the power supply
network for transmitting the data/information, although it
would also be conceivable to configure the interface for the
wireless reception of external control commands and pro-
gramming information. Therefore, according to the first
aspect of the present invention, the interface, which in
normal operation is primarily responsible for receiving the
control commands for operating the lighting means, is at the
same time used for receiving the information via which the
firmware is programmed or updated. Compared with the
prior art, the necessity of a separate programming input can
in this case be avoided, which also in particular provides the
advantage that the operating device does not have to be
disconnected from the general illumination system and then
connected to a separate programming device in a special
way. There would in particular also be the possibility, for
example, of the programming being carried out by a central
control device which is at the same time also responsible for
transmitting the external control commands for operating the
lamp.

[0011] The firmware can therefore, for example, be pro-
grammed directly in a phase during which the lamp oper-
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ating device is in operation. However programming when
the operating device is in a standby state or in a disconnected
state would also be conceivable. The command set which the
interface uses for communication with the central control
unit can then be changed, for example, via the programming.
Communication with new users or other devices such as, for
example, brightness sensors or the like could also become
possible as a result. Moreover, the functionality of the
operating device could also be changed through changing
the firmware by giving the device new possibilities for
activating the corresponding lighting means, for example.
Finally, there is the advantage that upon subsequently detect-
ing software errors, for example, the individual devices no
longer have to be removed and reprogrammed, as the
firmware can now be updated centrally via the bus or the
power lines.

[0012] This first aspect of the present invention also
relates to an interface for a lamp operating device which is
provided for receiving external control commands for oper-
ating the lighting means and also comprises a writable
memory or is connected to a memory in which firmware is
stored, the firmware being programmable according to the
invention via additional information transmitted to the inter-
face. This aspect also relates to an operating device for
lighting means which comprises a correspondingly config-
ured interface.

[0013] According to a second aspect of the present inven-
tion, an operating device for lighting means, for example an
electronic ballast for gas discharge lamps, is proposed which
comprises an interface which is accessible from outside and
via which the firmware of the operating device and/or the
interface can be programmed during operation of the oper-
ating device. Therefore, according to the second aspect of
the present invention, it is proposed that the firmware be
programmed during normal operation of the operating
device. The interface which is used to receive this program-
ming information can then—within the meaning of the first
aspect of the present invention—either be the interface
which is also formed for receiving the external control
commands for operating the lighting means, although it
could also be a separate interface, in which case the oper-
ating device then comprises a further interface which is
additionally also configured for receiving control com-
mands. In this respect there are then various possibilities for
configuring the different interfaces for wireless reception or
for connection to a bus line system which shall be described
in greater detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The invention shall be illustrated in detail in the
following on the basis of the accompanying drawings, in
which:

[0015] FIG. 1 shows a first embodiment of a lamp oper-
ating device according to the invention which is connected
to an illumination system;

[0016] FIG. 2 shows a second embodiment of a lamp
operating device according to the invention which is like-
wise connected to the lines of an illumination system; and

[0017] FIG. 3 shows a third embodiment of a lamp oper-
ating device according to the invention.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0018] The lamp operating device which is represented
schematically and generally designated by the reference
character 1 in FIG. 1 is a component part of a larger
illumination system which comprises in particular a plurality
of further lamp operating devices (not represented) which
are distributed, for example, inside a building or a fixture
which is to be illuminated and can be activated from a
central control device 16. The control device 16 is disposed,
for example, in a central room of the building which is to be
illuminated and connected via the lines of a bus line system
15 to the individual lamp operating devices 1. The lamp
operating device 1 according to the invention comprises a
corresponding connection 4 for connection to the bus line
system 15.

[0019] There are various possibilities for configuring the
bus line system 15, these all of course falling within the
concept of the present invention. For example, this may be
in the form of separate data lines which are provided solely
to transmit the control commands or other information. In
this case the lamp operating device 1 is connected via
additional connections (not represented) to power supply
lines. However another possibility consists in using the lines
15 both to transmit the various data and to supply power.
This then takes place by way of a so-called powerline carrier
(PLC) method, in which the supply voltage which is applied
to the power supply lines is also acted upon by a special data
signal which can be detected and evaluated by the lamp
operating devices 1. Therefore both separate data lines and,
when using a PLC technique, the power supply lines are
generally referred to as bus lines in the following. Finally,
the data transmission could also take place at least partly in
a wireless manner, although this will be illustrated in greater
detail at a later point.

[0020] The lamp operating device 1 according to the
invention also comprises connections 2, 3 for connecting a
light source LA which in the represented embodiment is
formed by a gas discharge lamp. However here too it is
possible for the lamp operating device 1 also to be formed
to operate other light sources, e.g. incandescent lamps or
semiconductor light sources.

[0021] An internal control unit 10 of the lamp operating
device 1 is responsible for operating the light source LA, this
device activating the light source LA in accordance with
predetermined control information. This information is
received via an interface 5 which is connected to the bus
connection 4 and evaluates external control commands—
that is, for example, control commands coming from the
central control device 16—received via the bus lines 15 and
passes them on to the control unit 10. These control com-
mands can in particular cause the lamp operating device 1 to
ignite the gas discharge lamp LA or to adjust or to dim it to
a desired brightness.

[0022] The operation of the interface 5 as well as of the
control unit 10 is in particular controlled by the firmware
which is stored inside a memory 6. This memory 6, which
in the represented first embodiment is a component part of
the interface 5, therefore contains a program whose flow
determines the way in which data which are received via the
bus connection 4 are subsequently processed by the interface
5 and converted by the control unit 10 for activating the light
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source LA. For example, this firmware may be configured
such that the lamp operating device 1 can be activated by
means of digital commands according to the DALI standard.

[0023] Since the requirement to change or to expand the
functionality of the lamp operating device 1 may arise in the
course of time, there must be a possibility of being able to
update the firmware which is written into the memory 6.

[0024] According to the first embodiment of the present
invention, corresponding programming information for
updating the firmware can now also be received at the same
time via the interface 5, which is actually provided to receive
the external control commands for operating the lamp. The
bus lines 15 provided for the data transmission or, when
using the PLC technique, the power supply lines are there-
fore also used at the same time if required to transmit the
programming information for updating the firmware, in
which case this information can in turn be delivered by the
central control unit 16 to the bus lines 15, for example.
However it would alternately also be conceivable, if
required, for a separate programming device 17 to be
connected to the bus line system 15 and deliver the corre-
sponding programming information to the bus lines 15.

[0025] The solution according to the invention opens up
the possibility of being able to update the firmware of the
lamp operating device 1 in a simple manner. This updating
may in particular also take place when the lamp operating
device 1 is activated or connected to the illumination system.
However disconnection from the power supply and tempo-
rary deactivation of the lamp operating device is no longer
imperative according to the present invention.

[0026] The range of functions of the lamp operating
device 1 can be supplemented or optimised in a simple
manner by updating the firmware. For example, this could
open up the possibility of the lamp operating device 1
receiving new control commands or the light source LA
being activated in a new way. It may also as a result become
possible to communicate with other devices which are
connected to the illumination system. Thus it would be
conceivable, for example, for the updating of the firmware
to enable the lamp operating device 1 to appropriately
respond to information delivered by a brightness or presence
sensor to the bus lines 15.

[0027] Tt is to be noted that the embodiment according to
FIG. 1 may of course also comprise the possibility of the
firmware only being programmed when the lamp operating
device 1 is firstly changed over to a special programming
state. However programming during regular operation or in
a standby state has the advantage of not necessitating any
interruption of the functioning of the illumination system.
Updating can instead be carried out at any time.

[0028] In the second embodiment which is represented in
FIG. 2 and in which the same components of the lamp
operating device 1 are given the same reference characters
the lamp operating device 1 is again connected to a bus line
system 15 in order to receive from a central control device
(not represented) control commands for operating the light-
ing means LA. Therefore a first interface 7 is again firstly
provided, this being connected to a bus input 4 of the lamp
operating device 1.

[0029] However the firmware which is stored in a memory
6 is now programmed by a separate second interface 8 which
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is provided solely for receiving the programming informa-
tion for updating the firmware. This second interface 8 could
again be connected to corresponding data lines, although in
the represented embodiment the second interface 8 is con-
figured for wireless communication. It would now be pos-
sible, for example, to use a portable programming device 17
which communicates via radio or infrared signals with this
separate interface 8.

[0030] This variant also has the advantage of the possi-
bility of reprogramming the lamp operating device 1 in the
installed state and during regular operation or in a standby
state without direct access to the device being necessary.
This is of particular advantage, for example, when the lamp
operating device 1 is mounted at a place which can only be
accessed with difficulty, for example at a ceiling of a hall or
similar.

[0031] Ttis therefore again possible to update the firmware
in the memory 6 in a particularly simple manner and
therefore modify the functionality of the lamp operating
device 1 as desired. In the represented case the memory 6 is
isolated from the different interfaces 7, 8 as well as from the
control unit 10, although all the components still have access
to the memory 6.

[0032] Furthermore, it would also be conceivable in this
second embodiment for the second interface, which is pro-
vided to transmit the firmware update, to be in the form of
a PLC interface. In this case the regular data transmission
would take place via the data lines 15 especially provided for
this purpose, whereas the power supply network is on the
other hand used to transmit the new firmware. The above-
mentioned advantages of simple and convenient updating of
the firmware are also maintained in this variant.

[0033] Inthe third embodiment in FIG. 3 a single interface
9 is again used both for receiving the external control
commands and for receiving information which is provided
for programming the firmware. However this third embodi-
ment differs in that this interface 9 is configured solely for
wireless communication. In this case the lamp operating
device 1 need not therefore be connected to the lines of a
larger bus line system, but could be disposed as an individual
device at any desired place inside a room which is to be
illuminated. However simple and convenient updating of the
firmware is again made possible by the corresponding
information being transmitted by means of a portable pro-
gramming device 17, for example.

[0034] Finally, this embodiment could also comprise the
alternative solution of transmitting the data in a wireless
manner—as represented—and updating the firmware via a
PLC interface.

[0035] Therefore, as a whole, the present invention opens
up the possibility of updating the firmware of a lamp
operating device in a simple manner. When compared with
solutions known up to now, the information can be trans-
mitted without a high expenditure, and it is in particular no
longer necessary to change the device over to a special
programming state or to connect it separately to a corre-
sponding programming device.
What is claimed is:

1. A method for programming an operating device for

lighting means, wherein the operating device comprises
firmware and an interface for receiving external control
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commands for operating the lighting means, wherein the
method comprises at least partially programming the firm-
ware of the operating device or the interface by transmitting
additional information to the interface.

2. The method of claim 1, wherein the lighting means
comprises an electronic ballast for gas discharge lamps.

3. The method of claim 1, wherein the interface is
connected to a bus.

4. The method of claim 3, wherein the bus is formed by
the power supply network and the interface is formed as a
PLC interface.

5. The method of claim 1, wherein the interface is
configured for wireless reception of control commands and
programming information.

6. The method of claim 1 wherein the firmware is pro-
grammed in a phase during which the operating device is in
operation.

7. The method of claim 1 wherein the firmware is pro-
grammed when the operating device is in a standby state.

8. The method of claim 1 wherein the interface uses a
command set for communication and the programming
changes the command set.

9. The method of claim 8 wherein communication with
new users becomes possible through the changes imple-
mented by the programming.

10. The method of claim 1 wherein the programming
changes operating device functionality.

11. An interface for an operating device for lighting
means, wherein the interface is provided for receiving
external control commands for operating the lighting means
and also comprises either a writable memory or connection
to a memory in which firmware is stored, so that the
firmware can be programmed by information transmitted to
the interface.

12. The interface of claim 11, which is formed as a PLC
interface.

13. An operating device for lighting means, comprising an
interface according to claim 11.

14. The operating device of claim 13 wherein the lighting
means comprises an electronic ballast for gas discharge
lamps.
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15. An operating device for lighting means comprising
firmware and an interface which is accessible from outside
and via which the firmware of the operating device or the
interface can be programmed during operation of the oper-
ating device.

16. The operating device of claim 15 wherein the lighting
means comprises an electronic ballast for gas discharge
lamps.

17. The operating device of claim 15, which is also
configured for receiving external control commands for
operating the lighting means.

18. The operating device of claim 17, wherein the inter-
face is formed for receiving both the external control com-
mands and the information which is provided for program-
ming the firmware.

19. The operating device of claim 15, wherein the inter-
face is connected to a bus.

20. The operating device of claim 19, wherein the bus is
formed by the power supply network and the interface is
formed as a PLC interface.

21. The operating device of claim 17, wherein the inter-
face is configured for wireless reception of the control
commands and programming information.

22. The operating device of claim 17, which further
comprises an additional interface for receiving the external
control commands.

23. The operating device of claim 22, wherein the inter-
face for receiving the information which is provided for
programming the firmware is configured for wireless com-
munication and the additional interface for receiving the
external control commands is connected to a bus.

24. A method for programming an operating device for
lighting means comprising firmware and an interface which
is provided for receiving information, which comprises
programming the firmware of the operating device or the
interface during operation of the operating device.



